Introduction

The Emergence of the Quality Management Model
In a society ruled by competitiveness, where an essential element is, undoubtedly, to be able to respond to high productivity standards demanded by the globalization and the opening of markets, the efficiency, rather than a constitutive element of a discourse or a desirable objective, is buttressed as an urgent requirement that must be probative and measurable. That's how it emerges in different social dynamics the prominent desire of optimizing the processes to guarantee their quality and thus seek the growth and social progress. It is therefore understood that the quality indicators and the excellence of management models are an intrinsic condition of every good development process, which besides, have become a vital value that transcends a merely business scope, situating itself as a goal to be attained from the most diverse social areas, including education.
Under a retrospective glance, throughout history, it becomes evident that the concept of quality essentially differs from the static, since it is identified with a number of traits that leads to its redefinition and evolution in time, according to the attributes that each society confers on it, beginning by incorporating to the forms of labor and production, those elements that allow controlling the quality of the actions, improving management and production processes.
Inserted into the industrialization context, together with the concept of labor specialization, the idea of quality begins to be linked to the notion of productivity; however, it wasn't until 1924, when mathematician Walter Shewart elaborated the first statistical graph that allowed controlling the product's variables, thus giving rise to the concept of statistical control of quality.
Afterwards, Armand V. Feigenbaum (1985) created the principle of "Total Satisfaction" rooted in the analysis of the different stages of the process it includes, much more than the merely specific about the product, and it is translated nowadays as a way of coordinately guiding all the institutional actions towards the achievement of its objectives.
From this paradigm, under the business vision the "Quality Management Model" arose with the contributions of authors such as Deming (1950) who understands management as a strategic process aimed at continuous improvement. On the other hand, Joseph M. Juran (1983) proposes new challenges by establishing the idea of "quality goals", based on the trilogy that comprises a management process that includes: planning, control and improvement.
Likewise, the Japanese Kaoru Ishiwara (1990) , implemented a quality control system in companies based on the analysis and diagnosis of the processes, by applying techniques learned by their employees in the quality training plans.
On the other hand, it stands out the contribution by Philip B. Crosby (1994) in his eagerness to raise awareness of the administrative commitment that every institution must have to attain the participation of each one of its members in processes of continuous improvement.
Referential Framework
Quality Management Indicators, an agreed concept
"Quality indicators" are understood as the statistical standardized measures that provide a numerical value, expressed in figures, to those criteria that determine the quality value. As methodology of analysis and control, the indicators are theoretical constructs that refer to empirical, observable, quantifiable and operational data (Anguera, 1989) .
In this way, this powerful movement that places quality as the foundation of every management of excellence proposes a new language and new challenges to every social activity, especially, in the field of training. Nowadays, that is how education is ruled under this same model and focuses quality assessment on a wide array of indicators that according to Barnetson and Cutright (1999) could be categorized as follows:
 Simple Indicators: Objectively, impartially and neutrally describe the elements involved in the general processes, such as: number of students enrolled in a university.  General Indicators: include all data from sources outside the University that hold no relation with the institutional goals and are regarded as general statistics, as for example the opinion surveys qualify as this sort of indicators.  Performance Indicators: they are relative indicators based on comparative standards that require referential points to establish analogies. An example of this kind of indicator would be the comparison between the average performances by faculties of an educational institution. Even though, the reference given by different authors distinguish various aspects of the constitutive essence of the indicators, they all agree on pointing out that they are measurable, that is, they can account for confrontable indexes (Valle & Rivera, 2008) , precise, objective, unequivocal and consistent, which becomes evident in the way they overcome the contingency barrier (Valle & Rivera, 2008) . In addition to being sensitive enough so that it can continue evolving as the characteristic it evaluates changes.
Regarding categorization, the indicators refer to three types of elements within the organization (Nicholls, 1992), these are: Inputs, under this concept are gathered all the unprocessed elements necessary for the services and the production. Processes, which include all changes, forms and methods used to carry out a task, they describe the way in which inputs are transformed into products or services. Results, these indicators measure the fulfillment of institutional goals, the level of productivity and quality.
All these elements constitute the foundation and support for all measurement in search of the achievement of quality management models. They allow discerning with greater certainty the paths aimed at managing every improvement process, understood as a systematic and integrative set of all the constitutive levels of an organization.
Indicators of Quality Management in higher education
Although in recent decades, both supply and coverage as well as the immersions executed in the field of education have grown exponentially, the topic of quality of education still is one of the worrying social issues. The demands for quality have set in motion the institutions that have been faced with the delimiting and clarifying to what extent, and above all, by which means they understand and respond from their particular reality and contexts, to this exaction.
One of the criticisms to the different ways of understanding the concept of quality management in education refers to the bias given to the analysis approach by the misunderstanding of the quality management concept as the assessment of a number of isolated indicators, and not as a result that precisely arises in the relation of its elements (De La Orden, et al., 2007) .In addition to this, there's difficulty in determining clear and representative indicators of the different variables to measure. Thus, authors such as De la Orden (1988 and 1992) state that quality holds relation with the coherence among purposes, processes and results of the institution, all this understood as components of an interrelated system. Hereby, three basic quality components are identified: the requirements and social expectations, the fulfillment of institutional objectives and the university products (De La Orden, et al., 2007) .
Regarding the first two elements a dimension of quality is established, defined by the authors as "functionality" which comprises the ability of an institution to adapt its goals and purposes according to the needs and expectations society has placed on it, in other words: "they correspond to the reading made by the University itself of what it has been called upon to do" (De La Orden, et al., 2007; Mafokozi, 2007) . Indicators such as the following are part of this concept: inputs or incoming data to the university formation system, the relation among curricular processes, assessment, management, training and research, as well as social aspirations and expectations.
As part of the methodology to execute the processes of evaluation, two stages are distinguished: the first one is the institutional self-evaluation process, which is made explicit in a report that the entity itself generates. The second one is the external evaluation carried out by a commission of evaluation or accreditation agency the body responsible for the analysis and verification of what is stated in the evaluation process as well as the publication of results. It is noteworthy to mention that in Chile, the granting of resources to the institutions is subject to the accreditation system (Gonzalez, et al., 2004) .
Moreover, as part of what is known as university functionality, six categories are distinguished which pretend to develop skills and competences on behalf of the students seeking to: Improvement and promotion of scientific research, 1. Use and promotion of new technologies. 2. Increase and development of economic and productive activities. 3. Dissemination and transmission of culture (in its artistic dimension, local, regional and international world vision). 4. Professionalism (initial and continuous). 5. Commitment and social responsibility (De la Orden et al., 2002) . The Jarratt report (1985) divided an array of performance indicators into three major groups, namely: a) Internal indicators: number of students per career and subject, graduation rate, timely qualification, number of applicants for postgraduate studies, resources allocated to research, etc. b) External indicators: Employability rates, prestige given by external review, publications, consultancies, investigations, among others. c) Operational indicators: Academic Offer. Number of students per chair, computer equipment, bibliographic material available, unit costs, etc.
To these indicators, the CVCP & UFC work group, (1986) (1987) in its report on "University statistics management and performance indicators" incorporates a number of other elements among which can be highlighted: the expenditures per student, per teacher, per administrative personnel, expenses destined to research, infrastructure and equipment for instance, for libraries and laboratories as opposed to overall expenditures, total number of graduates, type of jobs obtained by them, drop out indexes, duration of the study programs, etc. Whereas other authors such as Kells (1997) consider other relevant indicators such as the promotion of international students, number of graduates according to the adjustment to the labor market and the relevance of research, the latter shared with Novaczyk (1995) who highlights the type and quality of publications, papers, conferences, monographs, as well as another element that matters is competitiveness at the time of ascribing to financial processes and competitive funds destined to research.
On the other hand, Perez Lindo (1990) measures academic performance indicators, which range from the number of students to graduates and teaching qualification; scientific performance which implies citations, awards and scientific acknowledgments, etc. Under this context, it is important to determine that for the process of valuation of any matrix, it is necessary to carry out a rigorous system of selection of suitable indicators according to what one wants to measure, by using a "set of indicators" from different sources that ensure enough representativeness in number and category (Charlton, 1993) , for which it is necessary to describe the indicator, by pointing its form and measure process, besides representing equitably both qualitative and quantitative information (Gallegos, 1999) .
For the above reason, and particularly when it comes to verifying the effectiveness in fulfilling the standards of excellence, it is necessary to have a holistic view of the standards to be measured. In this sense, the creation of a matrix of crossed-indicators plays a fundamental role that accounts for the value of the integrity of the evaluation processes. The meeting points converge in it, between the analysis of scope of the administration and finance area and the academic area, identifying the areas of interaction and thus establish the KPI´s (Key Performance Indicators), and from there, establish the strategic challenges of the institution (Gil, 2011; Mora, 2009 ).
Methodological Process
At Universidad Bernardo O´Higgins the strategic north is reflected on the strategic plan 2016-2020, which consists of strategic goals and indicators that allow controlling the degree of compliance with it through a Balanced Scorecard system, however, it was necessary to define with more, precision some Relevant Performance Indicators (KPIs) that would allow to carry out a more specific follow up, that is, having the lowest number of indicators that show the overall performance and results.
Objective of the investigation
To design and implement a modern management model through key indicators that could influence the institutional quality measured through institutional accreditation and careers, from the literature analysis and the use of information; as well as the relationship between years and accreditation areas and selected indicators (bivariate analysis).
Steps for the definition of the Institutional Model of strategic institutional indicators
Under the new quality paradigms required to the higher education institutions, the Planning and Quality Department of the institution, defines, in a first stage, an institutional vision that answers the question: Why do we need quality indicators?, inquiry whose answer is found in the necessity of measuring the progress of the Strategic Objectives (SO) determined by the university for each of the five areas that precise the fundamental work of the modern university, that is: The Undergraduate Teaching, the Postgraduate Teaching, Institutional Management and the Connection with the Environment.
In the second stage, the work was evoked to define indicators according to the types described (simple, general and performance), in order to establish, from the performance indicators, the institutional KPIs (UBO's KPIs). In this phase of the process, the analysis of the context of the performance indicators was carried out with the Universidad Bernardo O´Higgins as a system: defining the three main categories (inputs, processes and results) that were built as essential elements to determine the strategic indicators. Finally, the process of selecting the cross-impact (process developed by authorities and collegiate bodies of the Universidad Bernardo O´Higgins) strategic performance indicators is carried out. Out of a total of 232 quality indicators defined; the 31 performance indicators (PI) that best represent the institutional functioning (of Input, Process and Result) are selected, to subsequently determine the 4 strategic indicators of cross-impact (KPI) which will be the structure of institutional cross-impact matrix to assess, in a concrete manner, the quality assurance indexes through the measurements of compliance percentages of each one of the indicators of the model.
The KPI's Cross-Impact model of the Universidad Bernardo O´Higgins is the methodological basis of the cross-impact KPIs matrix. Each one of the categories of the 4
KPIs is represented on its rows, and on its columns each one of the university's process areas is shown (Vice-rectories of the institution; academic (VRA), research and postgraduate studies (VRIP), connection with the environment (VVCM) and Administration and finances (VRAF).
Lastly, this matrix constitutes the main measurer of the university's self-evaluation process and the cardinal mechanism for reviewing the institutional processes through the planning and quality management of the institution.
Statistical methods employed
For the statistical analysis of the investigation that seeks relationships between designed indicators and years of accreditation of careers and institution; the data were analyzed and processed with the SPSS software, the existing correlations were measured through the Spearman's correlation coefficient to better estimate non-parametric variables.
For a better understanding of the topic, the university built a UBO Theoretical Index of Quality (Ruff, 2017) . This index does not seek to give the final word nor to exhaust the concept of university quality, but it aims at measuring the concept of quality in a more comprehensive way and not only the sum of indicators (Table 1 ). This index is also correlated with the established indicators. 
Results
With the methods and proceedings described to solve the research objectives, it is possible to establish the management model and quality indicators, which in addition to being supported by the literature, they inform about the variables associated with the inputs, processes and results of the university and its careers.
Indicators and defined performance areas. Results report
The selected indicators by each one of the three areas of the model (detailed in the correlations tables), are classified according to the current criteria of institutional accreditation which are financial sustainability (FS), institutional quality (IQ) and the operating conditions (OC). In the area of inputs, indicators aim to identify the activities whose objective is to obtain a more complex or different good, after having been subjected to a number of determined techniques; in the case of the process area indicators, they are a measurement of the performance level (of a process), the value of the indicator is directly related to a goal set in advance. Finally, in the results area, the obtained achievements that were aimed at acquiring a more complex or different asset are identified.
KPIs Cross-Impact
Cross-impact Key Performance Indicators (KPIs) were defined to identify the area or areas that interact (matrix) through various actions (IR) for the fulfillment of strategic challenges identified for the university.
The reports of results delivered to the entire educational community through the model: Cross-impact Key Performance Indicators (KPIs) deliver in detail the performance of indicators according to the analyzed area. The report consists of the following elements: Introduction, General Results Obtained, and, KPIs cross-impact results.
Results of the statistical analysis
Once the design description and the model installation were completed, we present the relation between quality indicators and years of accreditation. Table 2 delivers the first arguments of the effectiveness of the model depicted, since the increase of the UBO Theoretical Index of Quality, therefore, the increase of the number of the years of both institutional and careers accreditation and the positioning of the university in the rankings begin with greater strength with the startup of the analyzed management model.
The university, after being accredited for four years, is in a satisfactory range which supports the installation of the mechanism. The universities in this section are known for employing appropriate quality assurance policies (improving institutional practices) and relevant (covering the most relevant processes), moreover, these substantially affect the institutional development.
The results of the correlations per area are shown between the relationships of the respective indicators and the variables that affect the index of Table 3 in the time period from 2010 to 2017. These results demonstrate the compactness and significance of the indicators finally selected, since most of them provide the statistical significance of relationships and the power of that relationship is in a moderate category, which is normal, for the time period analyzed and for the low variation of some of the variables, such as, for example, the institutional accreditation. Table 3 .
Correlation of the Area of Inputs Indicators
The data delivered from the bivariate analysis (Spearman's correlation test) regarding the correlation scale, is interpreted from the correlation coefficients that measure the degree to which the variables tend to change at the same time, in this coefficient, both strength and direction of these relationships.
The coefficient's value shifts between -1 and 1, as it approaches the extremes, the correlation is strong, and if it approaches zero, the relation does not exist. The results will only be presented in a positive way, since each indicator by itself delivers the direction of the relations.
The levels of significance of each one of the relations are delivered through the "Bilateral sig" indicator; where it is significant for cases below 0,05 and very significant for cases below 0,01.
In the area of the inputs indicators (Table 3) , five of the seven indicators show statistical significance by being related to the UBO quality index and the years of accreditation of careers and institutional accreditation. These relationships are maintained in moderate ranges, highlighting the significance of the qualification indicator of the academic body.
Regarding the indicators of the process area (Table 4) , ten of the fourteen indicators show statistical significance and the strength of this relationship is even stronger than that observed in the Inputs area, highlighting the significance of the indicators: Careers accreditation and/or programs, % of approval per career and support for students with poor performance.
Finally, regarding the indicators of the Results area (Table 5) , seven of the ten indicators show statistical significance and the strength of this relationship is the strongest of the three areas. This makes sense, since several of these indicators are used for measuring the positions of many rankings and they are considered in the accreditation processes which measure the quality of institutions. Table 4 .
Correlation of the Area of Processes Indicators
As a matter of fact, it is good to remember that the accreditation decisions and the years granted are the result of a complex process that involves many factors, nonetheless, in the bivariate analysis there can be found correlations of a considerable proportion just for certain indicators.
This situation is expected given the time period the system is in: two years of installation. For this reason, a regression analysis is not performed, pending a longer time period of operation.
The empirical evidence analyzed, has allowed the institution to make decisions from a varied sample of correlation results and to monitor the compliance of goals. It is important to highlight that, although the accreditations should not be reduced to a statistical correlation since they obey complex processes, the bivariate analysis did allow selecting the indicators of greater relative weight in these processes. 
Conclusions and Recommendations
For the Universidad Bernardo O`Higgins it is essential to have a strategic, ambitious, clear and demonstrable plan that guarantees its development as an educational body that aspires to attain the highest quality standards. In the view of this principle, it is considered that the new evaluation model proposed in this research has been very useful, since with its implementation it has been possible to provide a systematic institutional view, which allows to measure and assure quality standards in every stage of the system, starting with the inputs, processes and results.
This planning allows identifying the relevant areas through the cross-analysis (matrix), by raising value generating drivers that evaluate the overall, cross-sectional and individual performance of all the elements belonging to this system. Moreover, the model has made possible the improvement of evaluation processes, performance and control of: financial sustainability, institutional quality and the operational conditions on which the university system works.
The design of Indicators System is a valuable input to the quality management and the continuous evaluation processes at Universidad Bernardo O'Higgins, since the premises of synthesis and comparative power of the indicators ensure the principle of effectiveness for the observation and monitoring of institutional development in all its work fields. This system, since its onset in 2015, has endowed the university with tools and instruments for continuous evaluation processes, as well as for the implementation of budget allocation policies based on performance and incentives.
Ever since its creation, the system adopts innovations that are affirmed in several premises such as the integrality since it covers all the areas that provide quality to the university processes, with the contribution of different tools of institutional analysis. Another one of the premises is the methodological transparency, which is that all the instruments and mechanisms created present validations in the processed information, and all definitions and calculation mechanisms are clarified; in addition to the great power of synthesis, since the process is summarized in 31 strategic indicators from a quantity of data and indicators which ensures the principle of parsimony. The following premise is relevance, since the users themselves collaborated in the definition of indicators which ensures the functions and responsibilities in every specific unit at each moment of the process. Finally, applicability of the system, since the constructed indicators are applied to various levels of aggregation, nurtured by unique, reliable and identifiable sources.
Given the outlined premises, the UBO Indicators System shows varied qualities such as; comparability since indicators can be compared at the vertical level (in the university and among institutions), horizontally (lengths of time); it also is a system with a strong standardization, a very important attribute since the values of reference obtained are used to define goals and evaluate progress; and lastly, it is a highly versatile system due to indicators that may be used and analyzed from the information of all university actors as a whole.
Finally, ever since its installation and institutionalization as a process, the Indicators System has shown its potential in the mechanisms of institutional selfevaluation, since from its own indicators, its varied users evaluate and monitor the performance of processes in their respective areas. Furthermore, it has become the navigation chart for decision making in the invigoration of jeopardized processes, as well as in exemplifying and progressing in the most advanced ones.
Research nurtures the debate on improvements in quality systems from the glance of institutional management, providing empirical evidence on the subject of quality indicators and follow-up processes through management models. These antecedents require analysis in the future, under a greater university policy context.
